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Introduction
The International Livestock Research Institute (ILRI) is one of 15 future harvest 
centres, which conduct food and environmental research to help alleviate 
poverty and increase food security while protecting the natural resource base. 
Building on three decades of experience, ILRI works at the crossroads of 
livestock and poverty by bringing high quality science and capacity building 
to bear on poverty reduction and sustainable development. As part of its 
research-based outreach and capacity strengthening, ILRI assists its partners 
by offering opportunities for long- and short-term training for researchers and 
development practitioners. Capacity building is a core priority of ILRI because 
of the important role it plays in economic growth and development as well as 
addressing the rapid changes in the bio-physical, socio-cultural, technological 
and policy environments of the agricultural innovation systems in the 
developing as well as the developed world.
ILRI offers individual and group training courses. Both are aimed at largely 
building the capacity of the individual. Individual training is focused on 
harnessing the skills and abilities of individuals to contribute to the realization 
of developmental goals, which may include improved livestock management 
systems and enhanced research outputs and outcomes. ILRI has five categories 
of individual trainees: Attachment Associates, Student Associates, Technical 
Associates, Research Fellows and Graduate Fellows. 
Graduate Fellows are mostly employees undertaking MSc and PhD studies. 
Postgraduate training is a priority activity of ILRI as it contributes significantly 
to the research agenda of ILRI and to the national and regional human resource 
pool in many regions of the world. This group of graduates will continue the 
research on emerging issues and will form the core of future collaborative 
research and innovation partners of ILRI.
ILRI supports a number of Graduate Fellows every year. The outputs of their 
work would end up as thesis and various publications. Not every researcher, 
however, has access to these materials. The result of the research efforts of 
the Graduate Fellows have limited impact due to lack of wider circulation of 
their findings. This publication of the abstracts of the theses work supported 
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by ILRI as a compendium is one way to make sure that the results are widely 
distributed among the various research and development practitioners working 
within the livestock innovation system.
The purpose is to make the R&D community to be aware of the research work 
completed and the key findings. If you need additional information, please 
contact ILRI’s InfoCentre directly where copies of these theses are deposited. 
We sincerely hope that this document will contribute positively in planning the 
future research activities and also will eliminate potential duplication of efforts.
P Anandajayasekeram 
Manager, Capacity Strengthening Unit 
ILRI
PhD_GraduateFellows_2006_07.indd   4 4/10/2009   10:06:08 AM
1Epidemiology and control of cattle trypanosomosis  
in villages under risk of trypanocide resistance  
in West Africa
Delia Grace  
Institute for Parasitology and Tropical Veterinary Medicine, Freie 
Universitat Berlin, Germany
Abstract: African Animal Trypanosomosis (AAT) is the most serious cattle 
disease in sub-Saharan Africa. It is managed through vector control, keeping 
trypanotolerant cattle, but most importantly, by the use of trypanocidal drugs. 
Resistance to trypanocidal drugs is emerging and threatens the livelihoods 
of pastoralists and agro-pastoralists in sub-Saharan Africa who depend on 
cattle for traction, manure, milk, blood, meat, savings, insurance, status and 
cultural obligations. A study was carried out in the cotton zone of western 
Africa (southwest Burkina Faso, south Mali and northeast Guinea) to: firstly, 
characterise trypanosomosis control and epidemiology in villages with 
presence or risk of drug resistance; secondly develop, test, and evaluate best-
bet strategies for the control of trypanosomosis in the presence/risk of drug 
resistance; thirdly, model the dynamics of trypanocide resistance.
To understand the situation, knowledge, attitude and practice questionnaires 
were administered to all cattle-keepers in 65 villages, an agricultural 
knowledge and information study on trypanosomosis management was carried 
out in eight villages, participatory rural appraisals held in seven villages and 
73 animal health service providers interviewed. Entomological studies were 
carried out in 54 villages, 16,935 cattle were checked for trypanosomes, 834 
for haemoparasites and 1,463 for gastro-intestinal parasites.
Three strategies were evaluated for trypanosomosis management: participatory 
vector control in eight villages, keeping trypanotolerant cattle in 65 villages 
and rational drug use (RDU); the latter by informing farmers in 46 villages, 
creating and/or assessing community animal health services in 18 villages and 
training service providers who covered 235 villages. A dynamic mathematical 
model was developed for understanding development and reversal of 
resistance. We found that AAT was the most important cattle disease in the 
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2area and was managed at community level. Animal health services were 
dysfunctional, with a large informal sector and low quality in the formal sector. 
Policy deficits and incoherencies impede the management of AAT: most actors 
were unaware of trypanocide resistance. Modelling suggested that resistance 
is inevitable given agricultural intensification, and will worsen without 
intervention, but can be reversed by vector control. All strategies were effective 
at managing trypanosomosis and rational drug use had the highest benefit–cost 
ratio. Vector control delivered most benefits, but because of high transaction 
costs it requires continued support. Vector control, funded as a public good, is 
recommended for the containment of resistance, and RDU for its prevention. 
Trypanotolerant cattle-keeping is less attractive to farmers but should be 
retained as a fall-back option. Integrated approaches to AAT management 
combined with initiatives to promote evidence-based policy are likely to prove 
the best bet for trypanosomosis management under risk of resistance in the 
cotton zone of West Africa.
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3Genetic and economic analysis of Ethiopian Boran 
cattle and their crosses with Holstein Friesian  
in central Ethiopia
Aynalem Haile 
Deemed University, India
Abstract: Data on Ethiopian Boran and their crosses with Holstein Friesian 
maintained by two farms in central highlands of Ethiopia, namely International 
Livestock Research Institute, Debre Zeit research station; and Ethiopian 
Agricultural Research Organization, as well as Holeta research station were 
analysed. The objectives of the study were to: study the performance traits 
and estimate their genetic parameters in zebu and crossbred cattle; develop 
selection criteria for male and female animals; and compare the economic 
performance of different genetic groups. 
The Ethiopian Boran breed was found to be consistently poor (P<0.01) 
compared with the crosses in terms of growth, reproduction and milk 
production performance traits. However, milk constituents were higher in 
Ethiopian Boran. The performance levels and genetic parameter estimates 
in the herd were comparable to other results from the tropics. Analysis of 
crossbreeding parameters revealed that the genetic effect with the largest 
influence on all the dairy traits studied was additive breed content followed by 
individual heterosis. Maternal heterosis effect in most of the cases were non 
significant (P>0.05) and of little biological importance in the present study. 
The breeding value of 37 sires was estimated using five sire evaluation 
methods (CC, LSM, SRLSM, BLUP and DFREML). DFREML method was 
found most efficient as judged by error variance, coefficient of determination 
and coefficient of variation. The rank correlations of DFREML with CC, 
LSM, SRLSM and BLUP were 0.965, 0.940, 0.942 and 0.953, respectively. 
These correlations were highly significant (P<0.01) and indicated that where 
computational facilities hinder the use of DFREML, other simple methods 
could equally be used without much loss of accuracy. Equations were also 
developed to predict first lactation and life time milk yield based on earlier 
expressed traits. Results indicated that Multiple Regression and Principal 
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4Components Analysis could be used to predict these traits from earlier 
growth, reproductive and production traits, though with lower accuracy, 
and transformation of original variables into principal components offers no 
additional advantage in terms of accuracy of prediction. 
Economic comparison among the genetic groups revealed that the cost 
required to produce a litre of milk was significantly higher (P<0.01) for the 
Ethiopian Boran breed compared to all crosses. The values were estimated at 
Birr (1 Ethiopian Birr = 5.0 Rupees), 3.17, 1.32, 1.39 and 1.17 for Ethiopian 
Boran, 50, 75 and 87.5% exotic inheritances, respectively. Profit per day per 
cow and profit per year per cow were also much lower (P<0.01) for Ethiopian 
Boran compared with the crosses. It was also noted that as the level of exotic 
inheritance increased the benefit in terms of profit has substantially increased 
under such production system. It was concluded that results of the present 
study should be used for design of suitable breeding strategy for Ethiopian 
Boran breed.
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5Meat quality of selected Ethiopian goat genotypes 
under varying nutritional conditions
Ameha Sebsibe  
University of Pretoria, South Africa
Abstract: The study evaluated the effects of genotype and grainless diets under 
stall fed (n=72) conditions on the following parameters using the Afar, Central 
Highland Goats (CHG) and long eared Somali (LES) goats. The diets varied in 
concentrate:roughage ratios. Diet 1 was a 50:50 ratio (8.5 MJ ME/kg DM), Diet 
2, 65:35 (9.2 MJ ME/kg DM) and Diet 3 an 80:20 ratio (10 MJ ME/kg DM), 
respectively. The same genotypes reared under the extensive grazing systems 
were also evaluated.
Total DMI ranged between 2.6 and 3.0% on a body weight basis and between 
53.5 and 62.3 g per kg metabolic body weight. The LES had a higher (P<0.001) 
DM roughage intake, total DMI (P<0.01) and FE (P<0.05). Goats on Diet 3 had 
higher (P<0.001) total DMI (g/d). Diet 1 however displayed higher (P>0.05) 
FE. The mean concentration of NH3 N (39.4 53.7 mg/100ml rumen fluid) 
was above the N requirements for optimal microbial activity. The mean pH 
was similar between diets and ranged from 6.43 to 6.63. Total was depressed 
(P<0.01) with increased grainless concentrate in the diet. Diet 1 recorded 
a higher (P<0.01) total VFA and lower (P<0.01) NH3 N concentration, 
indicating that feed nitrogen was more efficiently utilized in Diet 1. The 
molar proportions of acetate, propionate a butyrate speckled (P>0.05) from 
64.5 to 65.7, 17.7 to 18.8 and 10.7 to 12.8%, respectively. The ratio of 
acetic:propionic was not affected by diet (P>0.05) and ranged from 3.5 to 
3.81. The values for degradation constants were similar (P>0.05) between the 
diets. However, the hay DM and neutral detergent fibre were more degradable 
(P<0.05) in goats fed Diet 1. Differences in DMI and FE between the genotypes 
recorded with the LES breed being 1 superior. Among the grainless diets, the 
50:50 ratio created a favorable rumen environment and resulted in a better FE 
under a feedlot system.
Genotypes were similar (P>0.05) for most of carcass traits, at an average 
slaughter weight of 13.8 kg. The genotypes had a mean hot carcass weight 
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6of 5.9 kg and a dressing percentage (DP) on a slaughter body weight basis 
of 42.8%. The CHG had a 52% higher (P<0.01) chilling loss than the other 
genotypes. The rib physical composition was similar between genotypes, 
except for fat proportion. The CHG had the lowest (P<0.05) fat proportion. 
The chemical composition was similar between the genotypes, with the CHG 
having the lowest (P>0.05) chemical fat percentage.
The composition of most muscle fatty acid was affected by genotype. 
The LES breed presented a beneficial ratio of n 6: n 3 PUFA favorable to 
consumers’ health. The goats under the extensive system in general were 
characterized by a lower carcass weight and poor carcass fat cover. Hence, 
to improve the carcass characteristics it is essential that grazing goats should 
be supplemented or stall fed with locally available concentrates depending 
on the grazing resources of the agro ecologies and the objectives of the goat 
farmers. 
The LES breed had significantly higher growth rates (ADG), heavier pre 
slaughter, slaughter, empty body weight (EBW) and carcass weights than the 
Afar and CHG goats. Effect of diet was also significant on ADG, but similar for 
carcass traits, except for DP on EBW basis and some non carcass components. 
The DP on an EBW basis was the highest (P<0.01) for Diet 1. Stall feeding of 
the goats improved the mean carcass weight by 38 over the initial slaughtered 
groups. Genotype affected the DP and it ranged from 42.5 to 44.6 and 54.3 
to 55.8% on a slaughter weight and on EBW basis, respectively. The ultimate 
carcass pH was between 5.61 and 5.67 and chilling losses ranged from 2.5 to 
3.1%. The rib physical composition (fat and bone) differed between genotype 
and ranged from 72–73%, 6.9–10.9% and 17.1–20.2% for muscle, fat and 
bone respectively. The findings indicate that breed differences were reflected in 
carcass characteristics. 
Genotype significantly influenced the carcass fat and crude protein (CP) 
concentration, with the values ranging from 10.3 to 14.0% and 19.3 to 21.1%, 
respectively. The Afar and LES goats had higher fat concentration (P<0.001) 
compared to the CHG while the CP was higher (P<0.01; P<0.05) for the CHG. 
The effect of diet was significant on CP %, but was similar for fat concentration 
although Diet 3 tended to have a higher value. Cooking and drip loss differed 
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7(P<0.01, P<0.05) between genotypes and both traits increased with increased 
fatness. The effect of diet, however, was similar for cooking and drip loss. 
Genotype and diet significantly influenced the composition of most muscle 
fatty acids. An interaction between genotype and diet was also exhibited 
on certain fatty acids. Compared to CHG, Afar and LES breeds had a higher 
PUFA, MUFA and UFA: SFA ratio, which are considered healthier for human 
consumption due to their lowering effect of cholesterol content. The relatively 
higher carcass fat, which is useful in reducing chilling loss and improves 
eating quality, the absence of C12:0 and low concentration of C14:00, 
hypercholesterolemic, and higher C18:1, hypocholesterolemic fatty acids are 
some of the important traits observed in the Ethiopian goats. These findings 
suggest that a potential exists in the use of Ethiopian goat breeds fed a grainless 
diet, for the production of meat with specific quality characteristics.  
Keywords: Indigenous Ethiopian goats, growth, carcass yield and composition, 
meat chemical composition and long chain fatty acid, intake, feed efficiency, 
rumen parameters, grainless diet.
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8Productivity and health of indigenous sheep breeds 
and crossbreds in central Ethiopian highlands
Markos Tibbo 
SLU, Sweden
Abstract: This thesis is based on seven related studies on Ethiopian indigenous 
Horro and Menz sheep breeds and crossbreds of Menz with exotic breeds 
to test the general hypothesis that there exist genetic and environmental 
dependent variations among and within breeds that could be utilized to 
improve overall productivity and health of the Ethiopian sheep population. 
The specific studies deal with growth, survival, causes of mortality, risk factors 
for major causes of mortality, outbreak investigations, maedi-visna, and 
economics of anthelmintic treatment and supplementation.
Results of studies on lamb growth and survival revealed that Horro lambs were 
heavier than Menz lambs both at birth and weaning. Birth weight increased 
significantly from the first to third parity; was higher for lambs born as singles 
than multiples, and for male than female lambs. Lambs born in the wet season 
had higher birth weight, pre-weaning average daily weight gain and weaning 
weight than their contemporaries born in the dry season. Pre- and post-
weaning mortalities were 33.1 and 54.5% for the Horro and 19.2 and 25.9% 
for the Menz sheep. Cumulative mortality up to yearling was more than twice 
as high for Horro than for Menz lambs (69.6 vs. 30.2%). Mortality was higher 
for lambs born in the dry season compared to those born in the wet season, 
for multiple-born lambs than singles, and for male lambs than females. There 
was a positive relationship within breed between birth weight and survival 
at all ages. Causes of mortality were similar in Horro and Menz, pneumonia 
accounting for more than half of all deaths, followed by digestive and 
gastrointestinal problems, endo-parasitism, starvation-mismothering-exposure 
complex and septicaemia. Within breed, sires were a significant source of 
variation for lamb growth and survival.
A retrospective case-control study conducted on 6718 sheep of the Horro and 
Menz breeds on risk factors for mortality associated with respiratory diseases 
revealed that 54.4% of total mortality was due to respiratory diseases. Annual 
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9mortality associated with respiratory diseases ranged from 6.3 to 19.0%, 
and breed, sex and month of the year were significant sources of variation. 
Mortality associated with respiratory diseases was higher for the Horro than 
for the Menz breed (16.5 vs. 12.4%), and between October and March than 
between April and September. There was a significant relationship between 
monthly mortality associated with respiratory diseases and monthly average 
minimum air temperatures and with the average monthly daily deviation 
between maximum and minimum air temperatures.
Estimation of genetic and environmental parameters for growth traits showed 
that the maternal genetic component was important for birth weight, weaning 
weight and pre-weaning average daily gain. The contribution of the permanent 
environmental component in the models was also substantial but less 
important than the common (litter) environmental component. Total heritability 
estimates for Menz and Horro were generally low to moderate at 0.22 vs. 0.26 
for birth weight, 0.15 vs. 0.12 for weaning weight, 0.21 vs. 0.04 for yearling 
weight, 0.14 vs. 0.11 for pre-weaning average daily gain, and 0.11 vs. 0.11 for 
post-weaning average daily gain. 
Estimates of genetic parameters on lamb survival from the mixed Linear Model 
and Survival Analysis were compared. For the mixed Linear Model, survival 
defined as a binary trait measured at different pre-determined time, and for 
the Survival Analysis, survival defined as time to respective periods for lamb 
surviving (censored records) and time to death (uncensored records) was used. 
The maternal genetic effect was important for lamb survival at all survival 
periods. The heritabilities from Survival Analysis (0.3 to 18.5%) were higher 
than those obtained with the mixed Linear Model (0.5 to 5.6%). The accuracies 
of predicted breeding values were also higher for the traits analysed with 
Survival Analysis. Some imitations of Survival Analysis are discussed.
An investigation into a respiratory diseases outbreak in Menz and Awassi × 
Menz crossbred sheep revealed that multi-factorial causes were involved. 
These include peste des petits ruminants (72.3%, serologically confirmed), 
lungworms, maedi-visna, bacterial bronchopneumonia, enzootic pneumonia 
and fungal infections. A follow-up serological study revealed that 74% were 
positive for maedi-visna antibodies in sheep of two ranches, but antibodies for 
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maedi-visna were not detected in sheep and goats from elsewhere in Ethiopia. 
The maedi-visna was detected in the indigenous Menz and imported pure 
Awassi and crossbreds of Menz with Awassi, Hampshire, and Corriedale with a 
significant breed difference in prevalence. This result suggested that the maedi-
visna might have been introduced into Ethiopia through sheep importations. 
The profitability of anthelmintic treatment and supplementation was evaluated 
in a 2×2×3 factorial experiment under natural sub-clinical helminthosis 
challenge using partial budget analysis. Supplemented sheep had significantly 
higher marginal profit per sheep than non-supplemented sheep. Likewise, 
the anthelmintic treated sheep performed significantly better than their non-
treated contemporaries. The indigenous Menz and 50% Awassi × Menz were 
significantly more profitable during the experimental period than the 75% 
Awassi × Menz crosses, but ranking of genotypes changed with age.
Timely health and management interventions on identified key factors and 
utilizing genetic variation through selection would improve lamb survival and 
growth. Life-time assessment of economic returns helps to draw early decisions 
in sheep improvement programs. Sheep breeding objectives are discussed 
in the context of reducing risks of genetic loss in low input systems and 
improving productivity of indigenous breeds. Breeding programs are proposed 
to be based on open-nucleus flocks utilizing government ranches at the top of 
the three tier system of flocks. Such schemes could be used for conservation 
and improvement of indigenous breeds as well as for cross breeding.
Keywords: Growth, lamb mortality, risk factors, epidemiology, genetic analysis, 
linear models, lamb survival, survival analysis, respiratory diseases, maedi-
visna, helminthosis control, genetic resistance, economics, breeding strategies, 
sheep, Ethiopia
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Dynamics of savanna ecosystems and management  
in Borana, Southern Ethiopia
Ayana Angassa  
Department of International Environment  
and Development Studies, NORAGRIC, Norwegian University 
of Life Science (UMB), Norway
Abstract: This thesis discusses the dynamics of savanna ecosystems and 
management in southern Ethiopia by investigating the roles played by rainfall 
variability and the impact on cattle population under the communal rangelands 
and ranch system. The thesis also considers the variability in terms of impact 
of multi-year droughts on livestock of different reproductive classes and their 
recovery patterns, comparing the traditional and ranch management systems. 
The thesis also investigates the importance of using herder environmental 
knowledge in understanding historical changes in patterns of land use and shifts 
in vegetation, with implications for pastoral production. Using herder concerns 
about shifts in grassland vegetation to bush encroachment, the thesis presents 
studies that examine the ecological mechanisms of bush encroachment in 
relation to protection, grazing and time of protection. The studies demonstrate 
the control of bush encroachment and evaluate the responses of individual 
woody and herbaceous species using six demonstrations.
This study is based on ecological models, focusing on the equilibrium and 
non-equilibrium models. The thesis seeks to understand the drivers of change 
behind cattle population variability, mechanisms of bush encroachment and 
effects of control demonstrations on woody and herbaceous plant species in 
Borana. Traditionally, the Borana land use system involves extensive livestock 
production based on mobility between the key and non-key resources. The 
thesis uses household interview and field based data collected between 2002 
and 2005. Household cattle data (21 years) and the ranch cattle data (15 years) 
were related to long-term rainfall variability.
Breeding cows in the key resource tula well rangelands showed longer 
reproductive life than the non-key resource pond-water rangelands. Average 
calving rates were greater in the communal rangelands than in the ranch 
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system. Severe mortality and greater reduction in calving rates during multiple 
droughts resulted in reduced herd growth potential. Inter-annual variability in 
rainfall seems to have a considerable effect on cattle populations compared to 
density dependence. The combined effects of variable rainfall and increased 
bush cover might lead to risks of drought induced herd die offs. Specifically, 
herder perceptions indicated that the emergence of range enclosures and 
expansion of crop farming have reduced the extent of grazing, while fire 
suppression has promoted bush encroachment.
Furthermore, the study found greater densities of invasive woody species in 
enclosures as opposed to the open grazed areas. This implies that additional 
causes might be involved in the process of bush encroachment apart 
from grazing. The use of the state-and-transition model showed complex 
successional pathways of changes with regard to variability in rainfall, 
management interventions and timescales (i.e. the age chronosequence of 
enclosures) that are relevant for making management decisions.
The thesis suggests that protection from disturbance promotes bush 
encroachment. It was found that four out of the six bush control methods 
substantially reduced bushy plants, with varied effects on individual species. 
Overall, the tree cutting, fire and grazing treatment was more effective in 
controlling coppicing after disturbance. Different woody species showed 
varied adaptation strategies in response to disturbances by either adapting to 
increased seedling recruitment or coppicing after disturbance. The disturbance 
control treatment had no advantage in terms of herbaceous biomass and basal 
cover over other treatments, while herbaceous species richness was enhanced. 
This thesis suggests that grazing with bush cover greatly reduces herbaceous 
biomass. Generally, tree cutting and fire seemed superior in terms of 
herbaceous biomass, while fire and grazing, and tree cutting are recommended 
for the conservation of herbaceous species diversity. The outcomes in terms of 
herbaceous biomass and species diversity have important policy implications 
for bush encroachment control and public education. This thesis emphasizes 
the importance of the fire and grazing method which can reasonably be 
recommended for control of bush encroachment with the overall objective of 
promoting herbaceous biomass and species diversity. 
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Results presented in this thesis suggest the following views: (i) The study 
acknowledges the evidence of density dependence at the level of local land 
use, but overall density independence at the regional level. The findings further 
confirm the failure of ranch management in reducing herd mortality and signify 
the role of rainfall variability even under a controlled system. The need for 
drought management, focusing on post-drought herd rehabilitation through the 
distribution of bulls, depends on the breed conservation ranch and is important 
for the maintenance of the Borana cattle breed; (ii) The use of communities’ 
environmental knowledge as a framework for understanding the impacts of 
land use change on the environment, may provide a strong foundation on 
which to reconstruct scientifically and culturally acceptable methodological 
approaches. Sustainable use of the savannas of southern Ethiopia in the future 
will require paying greater attention to regulating expansion of enclosures, 
crop farming and ranching, as well as re-introducing fire, where necessary, to 
control bush encroachment; (iii) The state-and-transition model is appropriate 
for describing the mechanisms of bush encroachment; (iv) Responses of 
individual woody and herbaceous species to bush control methods have 
important implications for management, conservation policy and public 
education which in the future should be promoted through public education 
and extension.
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Economic analysis of trypanocide use in villages  
under risk of drug resistance in West Africa
Hippolyte D. Affognon 
University of Hanover
Abstract: Economic analysis can assist in the understanding of the factors that 
determine the success of trypanosomosis control by cattle farmers in the cotton 
zone of West Africa. Trypanocides are the most widely used method of control, 
and determining their short- and long-term productivity provides important 
information. However, this must be interpreted in the light of emerging drug 
resistance, which poses a major obstacle to the sustainability of drug use. More 
generally, this research aims to advance the methodology of measuring the 
productivity of animal disease control inputs in West African cattle production. 
The study includes an empirical assessment of the productivity of trypanocidal 
drugs and the costs of trypanosomosis under village conditions. The analysis 
was extended to capture the implications for the livelihood of the poor cattle 
farmers of a declining susceptibility of trypanosomes to drugs. The results of 
this research can help decision makers to put in place strategies for improved 
management of trypanosomosis and trypanocidal drug resistance.
The study was conducted in Burkina Faso and Mali from June 2003 to 
May 2004. Data were collected by a team of veterinary epidemiologists, 
technicians and agro-economists. In all, 206 herds with a total of 3565 cattle 
in eighteen villages were monitored during a period of twelve months. Input 
and output data were collected by enumerators posted in villages for which 
epidemiological conditions were assessed throughout the study period. 
Additional price information was collected in local markets, abattoirs and 
through focus group discussions. It was found that cattle keeping is important 
in both Mali and Burkina Faso; however, herds were larger in Mali. The smaller 
herd size in the study area compared to other parts of sub-Saharan Africa 
and the higher ratio of draught animals to male adult cattle, especially in 
Burkina Faso, indicate a farming system more oriented towards intensive use 
of draught animals in crop production. The majority of cattle farmers in the 
study area considered trypanosomosis the most important disease of cattle, 
and knowledge of the cause of trypanosomosis in the study zone was relatively 
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high compared to other parts of sub-Saharan Africa. Farmers are aware of many 
strategies to control the disease. However, their preferred strategy is the use of 
trypanocidal drugs and the majority of treatments are given by cattle farmers, 
although this is not legal.
In the methodology developed, livestock production is modelled as a process 
in which local resources and external inputs are used to generate multiple 
outputs such as milk, meat, draught power, and manure, and indirect 
outputs including the finance and insurance functions of maintaining cattle 
stocks. The study applies a production function framework and integrates a 
damage control function to quantify cattle production output losses as well 
as the productivity effect of trypanocide use under different epidemiological 
conditions. For the estimation of the productivity of disease control inputs, 
a conventional Cobb-Douglas production function and a modified Cobb-
Douglas function that integrates a damage abatement function were specified.
Dummy variables were used to capture the effects of disease prevalence and 
drug resistance, thus taking into account different epidemiological conditions. 
Three different specifications of the exponential damage control function were 
tested. The specification that includes two sources of damage from diseases 
provided the best fit and was used for comparison with the Cobb-Douglas 
production function in the analysis. The productivity estimates of trypanocides 
in this study show that the damage control function provides consistently 
higher marginal productivity for both trypanocides (isometamidium and 
diminazene aceturate) in cattle production systems where disease is common 
and isometamidium resistance is high. However, the conventional Cobb-
Douglas production function model shows that the productivity of trypanocidal 
drugs decreases in the situation where trypanosomosis disease prevalence 
and drug resistance are both high. The results suggest that treating the damage 
control inputs such as trypanocides in cattle production, as yield-increasing 
inputs in the conventional framework is likely to generate misleading results.
The marginal value products of isometamidium in all epidemiological 
conditions, and the marginal value product of diminazene in high-prevalence-
high-resistance conditions, reveal an underuse of trypanocidal drugs. In a 
strict economic interpretation, this implies that in the short term cattle farmers 
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could increase the profitability in those conditions if they increase trypanocide 
input beyond current levels. On the other hand, the static analysis applied in 
this study does not take into account the negative externality of trypanocide 
resistance in the future.
If the use of trypanocide increases, cattle farmers will also be more likely 
to experience future losses from trypanocide resistance. To delay and even 
reverse the development of resistance the concept of ‘rational drug use’ is 
recommended. Using drugs rationally entails: reducing need for drugs by 
disease prevention strategies; decreasing use of drugs by replacing with 
alternatives; ensuring drugs are given only when clinically needed; giving the 
appropriate drug at the appropriate dose; and ensuring correct administration 
of the drug. 
This study confirms that trypanosomosis is an important disease in the cotton 
zone of West Africa. Although drug resistance is increasing, trypanocidal drugs 
used are still effective against the disease. However, at the current sub-optimal 
level of isometamidium use, output losses are much higher—9.8 to 22.7% of 
the value of output—than in a situation where isometamidium use is optimal 
for the epidemiological conditions. When disease control effort reaches the 
optimum level, output losses are much lower in all epidemiological conditions 
(1.3 to 1.5% of output). At the current use of trypanocidal drugs, economic 
losses due to trypanosomosis range from € 9.50 to € 22.00 per TLU1 and year.
The costs of trypanosomosis at the current level of disease control effort, 
which include the control costs and the remaining loss after control are 
higher than they would be if sometamidium use was at optimal levels in all 
epidemiological conditions. Currently, trypanosomosis disease costs cattle 
farmers € 13.30 to € 26.00 per TLU and year; however, at optimal disease 
control efforts, costs would be reduced to € 8.60 to € 10.10 per TLU and 
year, depending on epidemiological conditions. While the current costs of 
the disease represent on average 12 to 28% of the output derived from cattle 
production in the study area, costs of the disease at optimal drug usage would 
represent only 7 to 8% of output depending on disease prevalence and drug 
resistance levels. Lower costs of the disease and the increasing productivity 
of trypanocide in conditions of high drug resistance may create an intractable 
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situation in which cattle farmers’ choices for trypanosomosis control measures 
are guided by the phenomenon of path dependency. Once this occurs, the 
only options for controlling the disease would be the discovery of new drugs, 
for which the development is prohibitively expensive, or eradication of the 
tsetse vector of trypanosomosis—a strategy that has never been sustainable 
without considerable external support. Maintaining the effectiveness of 
trypanocides is hence a priority for farming systems in West Africa.
The study has demonstrated the feasibility of applying the damage control 
framework for measuring the productivity of animal disease control inputs at 
farm level in poor African countries. The model developed here concentrates 
on the direct effects of the disease, while the dynamic aspects of drug 
resistance are included in the model in a simplified manner only. To capture 
these dynamic processes, further research is required for example to develop 
a bioeconomic model that integrates the impacts of trypanosomosis on cattle 
farmers’ livelihoods and adequately captures the biological process of drug 
resistance.
Keywords: Trypanosomosis, trypanocidal drug resistance, productivity, output 
losses, disease costs.
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Fragmentation and settlement pattern in Maasailand: 
Implications for pastoral mobility, drought venerability, 
and wildlife: Conservation in an East African savanna
Worden, JS  
Colorado State University, Colorado
Abstract: Fragmentation through land privatization and sedentarization 
impacts the conservation and management of grazing systems around the 
world. In this study I examined how rangeland fragmentation and the loss of 
key resource areas impact the structure and function of the pastoral grazing 
system and the implications for large wild herbivore (wildlife) distribution and 
abundance. I used a land tenure and sedentarization gradient in the Greater 
Amboseli Ecosystem (GAE) of Kajiado District, Kenya, to quantify the effects 
of fragmentation on patterns of pastoral settlement, livestock mobility and 
drought vulnerability at multiple spatial and temporal scales. I developed a 
new high resolution aerial counting technique to examine both broad and fine 
scale responses of wildlife to fragmentation and pastoral settlements, and the 
loss of key resource areas to agriculture and conservation. Fragmentation has 
led to a fundamental transformation of pastoral settlement and grazing patterns 
in the GAE. Formerly flexible settlement systems have been replaced with 
dispersed and clustered patterns of settlement in privatized and collectively 
managed areas, respectively. Seasonal grazing patterns have moved from a 
wet to a dry season dispersal system as forage availability replaced water 
distribution as a fundamental constraint. Livestock in highly fragmented areas 
moved less under normal rainfall conditions, but appeared to move earlier, 
and farther than their less fragmented neighbours under drought conditions. 
Analyses of broad scale livestock movement over a two year period (1999–
2000) revealed that livestock were not maximizing their access to green forage 
biomass as indicated by NDVI. Increasing pastoral land-use intensity reduced 
wildlife biomass and differentially altered wildlife distribution patterns in 
relation to pastoral settlements depending on body size and feeding strategy. 
Similarly, increasing agricultural development in key resource areas reduced 
wildlife biomass and altered distributions relative to permanent water. 
Protection increased wildlife biomass and provided an important refuge for 
certain species, but some species were locally absent due to habitat changes 
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associated with elephant compression. This study illustrates the importance 
of fragmentation in altering patterns of pastoral production and exacerbating 
vulnerability to extreme climatic events, and highlights the cascading effects 
these changes may have for wildlife conservation inside and outside protected 
areas.
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Grazing on the edge: Competition, conflict  
and socio-ecological complexity in pastoralist herding 
strategies around Maasai Mara National Game 
Reserve, Kenya
Butt, B 
Michigan State University, USA
Abstract: This study is concerned with the social, ecological, political and 
cultural dimensions of pastoral herding around the Maasai Mara National 
Reserve (MMNR) in south western Kenya. The research was aimed at 
uncovering the complexities inherent in the herding strategies of Maasai 
pastoralists and better understanding the relationships between the patterns 
of cattle mobility and both the social and ecological processes influencing 
mobility. In particular, the study concentrates on four areas of research: the 
effects of herd size on household relocation during drought periods; vegetation 
dynamics and the spatio-temporal variability of pastoral cattle activities on 
vegetation; the effects of wealth on herding strategies of pastoralists; and the 
etiology of grazing conflicts between herders and protected area managers. 
The research used a wide variety of primary and secondary data sources to 
understand these four dimensions.
The results of the study suggest that pastoral household relocation reduces the 
stress faced by pastoralists during the drought by lowering the average total 
daily distance and time, directing cattle towards the interior of the MMNR and 
concentrating the direction towards distinct grazing zones inside the Reserve. 
In addition, the study also found that as grazing intensity increases, mean 
grassland vegetation indices decrease during the wet season, remain stable 
in the dry season, and increase in the drought season. The spatial location of 
high intensity areas differ by season and demonstrate that cattle intensively 
use different parts of the landscape at different time periods. These findings 
demonstrate remarkable resiliency within the pastoral livelihood system in 
adapting to changing environmental conditions. However, the results also 
suggest that wet season impacts are likely to be greater than dry or drought 
periods. While conventional wisdom suggests that impacts are likely to be 
greater during periods of high stress, this research suggests otherwise. Results 
PhD_GraduateFellows_2006_07.indd   20 4/10/2009   10:06:10 AM
21
of the analysis on wealth and herding found that herding strategies were 
similar between all three wealth categories during the wet and dry seasons, 
but vastly different during the drought. Finally, I demonstrate that the rise and 
importance of tourism in and around the MMNR is largely responsible for 
the presence and continued exacerbation of conflicts between herders and 
protected area managers. The presence of cattle inside the MMNR results in 
tourist dissatisfaction and thus protected area managers enforce an ideal of 
nature conservation that is devoid of cattle because of complaints by tourists 
and not because of the presumed environmental degradation caused by cattle.
This research makes important methodological contributions to the study of 
pastoralists, livestock and the environment by demonstrating the efficacy of 
using low-cost GPS collars to track cattle mobility at fine scales of space and 
time, and in using mixed method research to better understand nature–society 
relationships. The theoretical contributions to the literature lie in determining 
what type of ecology can be best inserted into the political ecology of 
pastoralism. In addition, this research has demonstrated the resiliency and 
flexibility of pastoral livelihood systems at the finest scales of space and time. 
The policy implications of this study address the issue of extractive resource 
use inside protected areas as well as nature of coercive conservation tactics 
against pastoralists who reside at the periphery of a protected area.
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Indigenous selection criteria and genetic diversity  
in African long-horned Ankole cattle
Ndumu, Deo  
Boku University
Abstract: Findings in this thesis comprise a major part of a project 
implemented in 5 countries around the African great lakes, entitled ‘Indigenous 
selection criteria and genetic diversity in the African Ankole Longhorn cattle’. 
From one of a series of surveys, this thesis details the survey undertaken to 
describe the production systems and document the indigenous selection 
criteria of the livestock keepers for the Ankole cattle genetic resource, in 4 
countries of the African Great Lakes region of Burundi, Rwanda, Tanzania 
and Uganda. In addition, the thesis details two experiments aimed at testing 
a novel tool of ‘phenotypic ranking’ through the elicitation of cattle keepers’ 
trait preferences in breeding animals. Furthermore, the study provided 
vital inputs and laying foundations for sound decision making about breed 
conservation, use and development strategies for this cattle genetic resource 
through an evaluation of regional differences in morphology and genotype 
of the Ankole cattle, in relation to spatial distances. The latter provides 
information on the genetic variation of the breed and therefore the breeding 
goals/selection preferences. The survey results show that in Burundi, Rwanda 
and the SW highlands of Uganda, cattle keepers are entirely sedentary and 
own small herds. Elsewhere, Ankole cattle are herded in large numbers, with 
sporadic climate-dictated movement away from base at certain times of the 
year—a form of sedentary to seminomadic system. Milk is the main product 
in all areas, and is partly consumed at home and partly sold. Although the 
production systems vary across the regions/countries, in many aspects, 
the selection criteria for cows are similar. Production traits like milk yield, 
fertility and body size were highly ranked. For bulls, the trait ‘growth’ was 
highly ranked in all study areas. Phenotypic features (coat colour, horn 
shape and size) and ancestral information are more important in bulls 
than in cows. The only adaptive trait mentioned by livestock keepers was 
disease resistance. In areas where land was scarce (Burundi, Rwanda, SW 
Uganda) a clear trend of systematic change from keeping of pure Ankole 
cattle to cross-bred animals was observed. Results of a related study used to 
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assess the new tool of ‘phenotypic ranking’ corroborate the latter findings 
among the pastoralist of SW Uganda. The two experiments employed 41 
body measurements taken from 15 bulls and 35 cows to describe in detail 
their phenotypic characteristics. In experiment 1, 12 groups of 6 to 8 cattle 
keepers volunteered to rank several groups of 4–5 animals according to their 
preference for a breeding bull or cow based on phenotype alone, while in 
the second experiment, the ranking was based on phenotype as in the first 
experiment, but in addition a hypothetical life history was provided to the 
volunteer cattle keepers. Each animal was randomly assigned one of a level of 
the 4 traits in this history on each day of experiment. This history included milk 
yield (on own performance for cows and that of the dam for bulls), fertility 
of the animal and its sire as well as events of East Coast Fever, each at two 
levels. The analyses employed the Generalized Multinomial Logit Models that 
were compared on the basis of the likelihood-based pseudo R-squares. The 
results indicated that cattle keepers were quite rational and preferred cows 
of good production traits. On the other hand, the phenotypic appearance 
of bulls is crucial in selection decisions of the cattle keepers. Individual 
fertility is the main criteria for selecting cows, followed by milk performance, 
while resistance to East Coast Fever was of highest importance in bulls. In 
both sexes, a dark red coat colour was highly rated. The study also indicates 
that the methodology of ‘phenotypic ranking’ combining phenotype and a 
hypothetical life history can be applied elsewhere and can provide insights 
into the indigenous selection criteria used by the stock owners. Genetic and 
morphological characterization was undertaken on almost all of the ecotypes 
representing the African Ankole Longhorn cattle in 11 regional subpopulations 
located in 5 countries around the Great Lakes region, namely, Burundi, 
Rwanda, Tanzania, Uganda and the DR Congo. A total of 472 individual 
animals were genotyped across 15 DNA microsatellite loci and 443 of these 
were morphometrically measured on an array of 21 phenotypic descriptors 
of morphology. The traits that showed largest variation proportion attributed 
to region were femoral thigh length, horn length, horn base circumference, 
rump height, body length, height at withers and the fore limb circumference. 
An overall regional Fst index indicated that 2.7% of the genetic variation is 
attributable to differences among sub-populations. The least differentiation 
was observed between the two sub-populations of Mbarara south and Luwero 
in Uganda while the most differentiated were Mugamba in Burundi and 
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Malagarasi in Tanzania. An estimated membership of four (4) for the inferred 
clusters from a model based Bayesian approach was obtained. Both distance-
based and model-based analyses methods consistently isolated the Mugamba 
sub-population in Burundi from the rest. This coupled with a low effective 
sub-population size and high Fis value, suggests that conservation measures for 
this sub-population might be warranted. The results from morphometric (shape 
and size), genotypic and spatial distance data were compared on a mantel 
test; high correlation was noted between morphological distances of shape 
and size and a low correlation between morphological and spatial distances. 
An important outcome is that, for the first time, the production systems were 
described and indigenous selection criteria documented. An important new 
tool of ‘Phenotypic Ranking’ for the evaluation of indigenous selection criteria 
was developed. Additionally, the genetic and morphological characterization 
of the African Ankole Longhorn cattle was comprehensively done.
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Livelihoods diversification, de-agrarianisation  
and social differentiation
Iiyama, Miyuki 
Faculty of Economics, University of Tokyo, Japan
Abstract: Deepening rural poverty, sluggish performance of the agricultural 
sector, accelerated resource depletion and environmental degradation in Africa 
have always concerned policy makers and researchers and urged them to 
search for effective research and policy tools (Kates and Dasgupta 2007). This 
dissertation has attempted to reveal peculiarities of contemporary African rural 
poverty and to examine how greater exposure to wider social dynamics has 
affected developmental challenges, through extensive survey of the livelihood 
literature and empirical comparisons of rural livelihoods of agropastoral 
communities in the South African and Kenyan peripheries to examine the 
extent of diversity between and within rural economies. This section concludes 
this dissertation with presenting the findings and by briefly discussing policy 
implications. This study had two major research agendas. The first research 
agenda was to reveal the multi-dimensions features of rural poverty in the 
contemporary Africa. Low levels of the division of labour, underdevelopment 
of factor markets, and high household-level livelihood diversification are 
among the dominant features of rural poverty in Africa relative to those in Asia 
and attributed to Africa’s inherent biophysical, demographic and historical 
conditions. On the other hand, livelihood diversification into off-farm activities, 
de-agrarianisation, and increasing social differentiation due to differential 
access to off-farm incomes and non-agrarian assets are emerging features of the 
contemporary rural Africa. The interactions between these features, i.e. inherent 
features and emerging features in response to the greater exposure to wider 
social dynamics, have made rural development and poverty reduction in Africa 
complicated and challenging. The second agenda was to enquire how greater 
exposure to wider social dynamics affects rural development and poverty in 
Africa. To answer this, it is necessary not only to understand the driving factors 
of the emerging features, especially livelihood diversification in response to risks 
and opportunities provided externally, but also to assess the impacts of such 
reactions, especially de-agrarianisation and increasing social differentiation, on 
rural social relations which was initially defined by Africa’s inherent conditions. 
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On the analysis of the response to greater exposure to wider social dynamics, 
these social dynamics are regarded as the result of the aggregation of the 
responses to risks and opportunities brought about externally by individual 
households who manage such risks while investing in private accumulation 
in economic opportunities vis-à-vis rural institutions. Heterogeneous reactions 
to such risks and opportunities by rural sub-population with different levels of 
asset endowments through the adoption of distinctive livelihood diversification 
strategies then drive de-agrarianisation processes thereby increasing social 
differentiation. 
On the other hand, while individual households are rationally responding 
to external risks and opportunities and more involved in cash economies, 
rural villages cannot consolidate driving forces of social changes to stimulate 
agricultural transformation through market forces. The lack of functional 
interdependence between rural households in productive farming activities, 
relative to those in Asia and Latin America, has been a geographically and 
historically distinguishing feature of rural social relations in Africa, and possibly 
been attributed to Africa’s inherent physical/demographic and socio-economic 
conditions, by making forward and backward linkages difficult to develop in 
rural settings. The reality is far more complicated today due to the impacts of 
off-farm diversification, de-agrarianisation and social differentiation on rural 
social relations. Greater exposure to wider social dynamics promotes the 
involvement of rural villages into cash economies and individualization of 
social relations, but not necessarily leads to deepening rural factor markets and 
stimulating local employment opportunities. Under such situations, markets 
remain underdeveloped and fail to become a driving force for agricultural 
transformation in rural Africa. The case studies suggested that both in South 
African and Kenyan rural communities the functional interdependence between 
households in productive farm and off-farm activities was, and has remained, 
weak, while individual households independently pursue livelihood portfolios 
extensively diversified into off-farm income sources. On the other hand, negative 
impacts of de-agrarianisation on rural development are more pronounced in 
rural South Africa than in rural Kenya especially in regard to the vulnerability 
of the poor to external shocks. While increasing social differentiation has led to 
the shrinkage of the scope of the economy of affection, to which the poor might 
have been able to resort in the past, the unemployed have even not afforded to 
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practice subsistence farming. In contrast, the Kenyan poor seem to have some 
more options for survival ‘outside the systems’, by retreating into subsistence or 
exploiting the nature surrounding them. However, survival strategies ‘outside 
the systems’ by the poor raise serious governance concerns over common 
natural resources, while increased population pressure is expected to intensify 
competitions for such resources. 
In general, across rural Africa, the poor have been identified as lacking capital 
assets, especially human capital, to adopt high-return livelihood strategies in 
response to risks and economic opportunities provided by greater exposure 
to wider social dynamics. Yet, the fact that rural households pursue diversified 
livelihood portfolios may make the effectiveness of policy tools aimed at only 
the agriculture sector unpredictable. Instead, the following policy implications 
are derived from the micro-level findings. 
First, rural poverty alleviation and promotion of sustainable agricultural 
development require meso-/macro-level policies encompassing the promotion 
of multi-sectoral development rather than focusing on agriculture. From a 
household/individual perspective, motivations to diversify income sources 
include risk management and economies of scope. My findings in South Africa 
and Kenya have shown that households diversifying into regular off-farm 
income activities are more endowed with human capital assets, especially 
education and skills, and also more likely to invest in agriculture and resource 
management. In contrast, households engaged in low-return casual off-
farm income activities lack the assets necessary to undertake productive 
farming activities and thus have little incentive to manage resources properly. 
Diversification into remunerative off-farm activities appear to provide the 
necessary capital for farming and to reduce the risks arising from specialization 
in farming. Therefore, meso-/macro-level development policies need to be 
multi-sectoral, encompassing education and farm and off-farm activities. 
Second, community-level projects require effective targeting. Within a 
small community, households are sharing physical, natural capital. In turn, 
my findings have revealed that increasing social differentiation due to 
heterogeneous endowments in human and financial capital led to skewed 
access to and dependence on common natural resources among community 
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members, while making customary practices that used to ensure coordination 
among community members either in communal work or in the management 
of common resources less binding and alienating the poor from the benefits 
arising from social capital. Projects aimed at enhancing the diversity and 
profitability of livelihood portfolios of the poor and at augmenting their capital 
asset bases may be more effective than efforts solely focused upon restricting 
access to common resources, as is often the case. Classifying households 
according to the dominant livelihood strategies in a particular local context 
can serve for efficient targeting. 
In concluding this study, I stress the importance of more inductive research on 
rural African livelihoods. As rural livelihoods in Africa have been continuously 
changing, rather than searching for deductive models, inductive studies 
can not only facilitate the analysis of social changes from the perspective 
of households/individuals but will fill the empty spots in the knowledge of 
development and enrich models.
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Reproductive and lactation performance of dairy  
cattle in the Oromiya central highlands of Ethiopia  
(with special emphasis on pregnancy period)
Fikre Lobango  
Sweden, SLU
Abstract: This thesis presents studies of the reproductive and lactation 
performance of dairy cattle in the Oromiya central highlands of Ethiopia, 
with particular emphasis on diagnosing and monitoring pregnancy. In 
an introductory study, early abortions were induced in four heifers with 
cloprostenol and monitored using ultrasonography. Prior to cloprostenol 
injection, plasma concentrations of bovine pregnancy-associated glycoprotein 
1 (bPAG1), prostaglandin F2a (PG metabolite), and progesterone (P4) varied 
from 8.4-40 ng/mL, 158-275 pmol/L and 20.7-46.9 nmo1, respectively. After 
foetal death and subsequent explosion, the bPAG1 level began to decrease, 
though the decrease was small and gradual. The PG metabolite level started 
to display short lasting peaks within three hours, while the P4 level dropped 
sharply. A cross-sectional study was followed by two years of longitudinal 
observation to examine the reproductive and lactation performance of 
smallholder dairy cows in Selalle, central Ethiopia: these studies involved 
300 and 24 randomly selected smallholder dairy farms, respectively. The 
geometric means of the calving-to-conception interval (CCI) and duration after 
the last calving as determined in the cross-sectional study were 187 and 201 
days in pregnant and non-pregnant cows, respectively. While the means of 
calving interval (CI), CCI and first observed oestrus after calving as determined 
by the longitudinal observations were 516, 253 and 141 days, respectively. 
Production system, district (location) and suckling status influenced these 
intervals considerably. Based on milk P4 profiles, the mean first onset of luteal 
activity (OLA) after calving was 52 days and was significantly influenced by 
suckling and parity number. The prevalence of pre-weaning calf mortality was 
quite high, up to 17.4%. The mean lactation length was 54.4 weeks, while the 
mean milk yield for the first 43 weeks of lactation was 11.7 L/day for crossbred 
cows. Suckling status, season of calving and parity number significantly 
influenced the daily milk yield. A further follow-up study described the serum 
profiles of pregnancy-associated glycoprotein (PAG), oestrone sulphate (EI-S), 
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and P4 during gestation in both Borana and crossbred cattle. Accordingly, 
the PAG concentrations at the fourth week post conception were 1.5–5.5 
ng/mL and 2.1–4.7 ng/mL in Borana and crossbred cattle, respectively, and 
increased progressively, peaking approximately at the time of calving. The 
serum El-S concentrations at the 17th week of pregnancy were 0.3–2.6 and 
0.9–5.7 ng/mL in Borana and crossbred cattle respectively and increased 
progressively until calving. Breed parity status, dam body weight, foetal sex 
and foetal birth weight (only for PAG) significantly influenced PAG and EI-S 
concentrations. The P4 concentrations at the 4th week of pregnancy were 
3.2–5.1 and 1.7–8.9 ng/mL in Borana and crossbred cattle, respectively, and 
remained elevated throughout gestation. In conclusion, the smallholder dairy 
cows in the study area experienced prolonged CCI and CI and thus their 
reproductive performance was unsatisfactory. Moreover, the observed pre-
weaning calf mortality rate is quite high. The serum PAG and P4 levels at the 
4th and the EI-S levels at approximately the 17th week of pregnancy were well 
above the required levels for pregnancy testing in both Borana and crossbred 
cattle. Moreover, the observed serum profiles of PAG, EI-S, and P4 throughout 
gestation (and 10 weeks postpartum for PAG) were comparable to those 
reported for the other breeds of cattle.
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Reproductive traits in Ethiopian male goats  
(with special reference to breed and nutrition)
Yoseph Mekasha Gebre 
Sweden, SLU
Abstract: This thesis characterizes reproductive traits of Ethiopian male goats 
raised under extensive husbandry and subjected to differential nutritional 
management. A total of 177 extensively managed indigenous bucks of 5 
breeds (i.e. Arsi-Bale) [AB], central highlands [CH], Afar, Boran and Woito-
Guji [WG] were selected following stratifies random sampling. These bucks 
were compared according to three age classes (<14 mo [young], 14-19.5 mo 
[intermediate] and 19.6-24 mo [old] to determine whether breed and age 
influenced body size, testicular traits and epidiymal sperm morphology. Bucks 
of single goat breed (Ogaden; n=35), selected by simple random sampling, 
were used to determine responses to differential nutritional treatments. Dietary 
treatments consisted of native hay fed ad libitum (control C), native hay 
supplemented with 1%, of body weight (BW) of agro-industrial by-products 
(treatment 1, T1), native hay supplemented with 1% of BW of khat (Catha 
edulis) leftovers (treatment2, T2) and khat leftovers fed ad libitum (treatment 3, 
T3). 
Breed, age and their interaction affected (P<0.05 to P<0.001) BW, body 
condition score (BCS), sectoral circumstances (SC) and testicular weight 
(TW). Comparing all age classes, Boran displayed the highest (P<0.05) BW 
greatest SC and heaviest TW, while Afar displayed the lowest values for these 
characteristics. Expressed as percentage of BW, Afar bucks had the highest 
TW. Regarding epidiymal sperm morphology, most acrosome defects were 
displayed by CH (P<0.05) while AB mainly showed loose sperm heads 
(P<0.05). Bucks from a lowland agro climate (Afar, Boran and WG) displayed 
more total sperm-head abnormalities (P<0.05) than did bucks of highland 
breeds (AB and CH). Younger bucks showed more (P<0.05) loose sperm heads, 
while older bucks had more (P<0.05) acrosome defects. Bucks feed according 
to the T1-T3 treatments improved (P<0.05) their BW, BCS, testicular size 
and testicular weight compared to controls. Goats in treatment groups T1-T3 
showed higher (P<0.05) sperm motility, sperm concentration per mL and total 
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number of spermatozoa per ejaculate compared to controls. Of the T1-T3 
treatments, feeding according to T3 and T2 resulted in higher (P<0.05) DM, 
organic matter and gross energy intakes, while T1 followed by T3 resulted in 
the highest (P<0.05) crude protein intake, and T3 the highest occurrence of 
morphologically normal spermatozoa. In conclusion, body size, testicular traits 
and sperm morphology of Ethiopian bucks raised under extensive management 
were influenced by breed and age. Nutritional supplementation with khat 
leftovers and an agro-industrial by-product mix improved feed intake, growth 
and semen characteristics; these feedstuffs could be considered alternative feed 
resources to enhance goat production under smallholder farming systems in 
Ethiopia.
Key words: Body weight condition score, scrotal circumference, sperm 
morphology, sperm motility, sperm numbers, age, kaht leftovers, agro-industrial 
by-products.
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Trypanosomosis prevalent production systems  
of Eastern Africa: Implications for sustainable cattle 
breeding programs
Ouma, EA
Abstract: The livestock sector plays crucial multifunctional roles in the rural 
livelihoods and economies of many sub-Saharan African countries; yet 
productivity remains relatively low in the region. Breed improvement programs 
that utilize advanced animal breeding technologies provide key entry points 
for improving livestock productivity. However, there are tendencies for 
genetic breed improvement programs to focus on single traits associated with 
production outputs such as meat or milk production with an assumption of 
a profit maximizing objective function when calculating economic values of 
traits and important non-income and socio-cultural roles of livestock from the 
breeding objective since such functions are often embedded in traits that lack 
market values or prices. This may result in breeds that are not well adapted to 
the environment and not capable of performing the multiple objectives of the 
livestock enterprise environment and not capable of performing the multiple 
objectives of the livestock enterprise in developing countries. In order to design 
sustainable breed improvement programs aimed at improving productivity, 
livestock keepers’ preferred traits need to be integrated into the breeding 
objectives.
The study examines cattle keeping households’ preferences for phenotypic 
cattle traits in trypanosomosis prevalent production systems if Kenya and 
Ethiopia, using cross-sectional choice experiment survey data of 5006 cattle 
keeping households collected between September 2004 and May 2005. Further, 
it investigates potentially sustainable pathways by which the cattle keeping 
households can access improved genetic materials based on their cattle traits 
of preference. Mixed logit and latent class models are employed to model 
preference behavior for cattle traits from the choice experiment data with a focus 
on heterogeneity among cattle keeping households. Specifically, mixed logit 
model is employed to investigate existence of preference heterogeneity, while a 
latent class model is used to investigate the existence of endogenous preference 
segmentation for cattle traits among the cattle keeping households.
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The results reveal significant preference heterogeneity among cattle 
keeping households. Good traction potential, fertility, trypanotolerance and 
reproduction performance are found to be the most preferred cattle traits. Traits 
related to beef and milk yield are ranked below these traits. The findings are 
particularly interesting because traditional economic analyses on livestock and 
cattle breeding programs often focus on raising milk and meat productivity, 
with little emphasis on the non-income traits such as traction potential and 
disease resistance programs besides beef and milk yield. The results of the 
latent class model indicate that the households’ preferences are clustered 
around the production systems under which cattle production takes place. 
Three distinct classes of cattle keeping households in the sample population 
emerge, each displaying differing preferences for the same set of cattle traits. 
This indicates the importance of considering heterogeneity within population 
segments as it provides a useful framework for adapting breeding policy 
interventions to specific producer segments.
Additional results indicate that communal breeding initiatives provide 
important pathways through which resources-poor cattle keepers can access 
genetically improved livestock. Factors that influence a households’ willingness 
to participate in such a collective action decision are analyzed using a 
binary logit model. The results indicate that the probability of participating 
in a collective action decision is influenced by several socio-economics 
and location characteristics. High human population density indicates the 
probability of taking up collective action decision. Similarly, the presence of 
adult females in the household as well as higher level of formal education and 
age of the head of the household increases the likelihood of participation in 
a collective action initiative. This has important implications for communal 
livestock breeding initiatives since resource constrained cattle keepers may not 
individually afford to purchase improved breeding bulls and may be willing 
to participate in communal breeding initiatives in order to access improved 
genetic material.
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